Numerous bipolar plugged capillarid eggs were detected on a routine centrifugal fecal flotation examination of a 2 yr old castrated male boxer-Chinese shar pei mixed-breed. The eggs were identified as Eucoleus boehmi (E. boehmi), the nasal capillarid, based on size and shell wall surface morphology. The dog had a history of chronic sneezing (. 5 times/day) and intermittent postexercise nasal discharge. Currently, there are no anthelmintics approved for use in dogs for the treatment of E. boehmi. Treatment of the dog with 0.5-1 mg/kg milbemycin oxime was ineffective, but treatment with 2 mg/kg milbemycin oxime resulted in negative fecal examinations 7-28 days and 5 mo posttreatment. The dog's postexertion nasal discharge greatly lessened, and the sneezing behavior improved (it was only noted 2-3 times/wk), but neither the discharge nor sneezing completely resolved following the anthelmintic treatments. Use of milbemycin oxime at an increased dose (2 mg/kg) appeared to be an effective treatment against E. boehmi infection in this dog based on clinical response and the cessation of fecal egg shedding.
Introduction
Eucoleus boehmi ([E. boehmi], formerly Capillaria boehmi) is a capillarid found in the nasal passages and sinuses of dogs, red foxes (Vulpes vulpes), and wolves (Canis lupus).
1 Morphologically, it closely resembles the lungworm Eucoleus aerophilus ([E. aerophilus], formerly Capillaria aerophila) and has often been misidentified as such, especially in the older literature. Adult worms are long and thin (22-43 mm 3 0.08-0.15 mm) and occur embedded in the mucosa of the nasal turbinates, frontal sinuses, and paranasal sinuses. 2 Diagnoses have been reported in Europe, North America, and South America. 1 Infections are nonfatal, and clinical signs (when present) consist of a chronic nasal discharge and sneezing. 3 Gagging and epistaxis have also been reported. 4, 5 Diagnosis can be achieved by detecting the bipolar plugged eggs of E. boehmi (54-60m 3 30-35m) by fecal flotation. Specific identification of E. boehmi eggs is based on size and subtle morphologic characteristics of the plugs and shell wall surface, the evaluation of which present a significant challenge to the diagnostician. No anthelmintics have been approved for use in the treatment of dogs infected with E. boehmi. 6 The following report details the diagnosis and treatment of a dog infected with the nasal capillarid, E. boehmi.
Case Report
In January 2007, a routine centrifugal fecal flotation examination using saturated sugar (specific gravity ¼ 1.24) as the flotation media was performed on a fecal sample collected from a 2 yr old castrated male boxer-Chinese shar pei mixed-breed. (Figures 2, 3 ).
In view of the diagnosis of nasal capillarid infection, the owner (one of the authors, S.B.) related that the dog had a history of a transient nasal discharge brought on by exercise, and that the dog would sneeze . 5 times/day. The owner had attributed that behavior to breed predisposition due to the brachy- reported a range in annual prevalence of capillarids of 0-5%, and again, E. boehmi was the most common capillarid detected. 12 In a fecal survey of greyhounds in KS, 4 (2%) of the 230 tested dogs were infected with E. boehmi.
10
At present, the life cycle remains unknown. The capillarids, as a group, contain species with both a direct and indirect life cycle. 13 Early studies on the life cycle of E. aerophilus predated the recognition that E. boehmi was a separate species and appeared to have involved mixed infections containing both species, making interpretation of the study results difficult. 14, 15 Further study is required to definitively determine the specifics of the life cycle for E. boehmi, but it likely involves earthworms as an intermediate host or possibly a paratenic host.
Diagnosis occurs by detecting eggs in either feces or nasal discharge or via rhinoscopy. Detection sensitivity data for any of the diagnostic tests for E. boehmi infection are lacking. Eggs may be detected in fecal samples by either centrifugal or simple flotation. 6 Sensitivity of centrifugal fecal flotation for the detection of T. vulpis eggs is significantly higher than that of simple fecal flotation, and the same is likely the case for capillarid eggs. 16 Egg shedding was reported to be cyclical in greyhounds infected with E. boehmi, indicating that collection and examination of multiple fecal samples may improve detection sensitivity. 10 The accurate, Rhinoscopy can be used to collect either biopsy or nasal mucus samples for the detection of worm fragments and eggs. 4, 5, 8 In addition, diagnosis of E. boehmi infection through rhinoscopy by visualization of adult worms in situ was recently reported. 7 In the dog from this report, rhinoscopy, performed 6 mo after the onset of clinical signs of nasal discharge, failed to detect any worms although the infection was likely present at that time. 7 The long, thread-like, white worms were detected in the nasal passages on a second rhinoscopy performed 12 mo later.
Infections where the entire worm burden was restricted to the sinuses would not be detected by rhinoscopy due to the inac- FIGURE 6 E. aerophilus egg (4003 magnification). In contrast to E. boehmi, the shell wall surface of E. aerophilus is covered by a network of anastomosing ridges.
Treatment of E. boehmi with Milbemycin Oxime (0.2-0.3 mg/kg) were reportedly ineffective in the treatment of two dogs infected with E. boehmi.
4,9
Three of the dogs from the above case reports, as well as the boxer-Chinese shar pei crossbreed described in this report, were on monthly ivermectin e , ivermectin-pyrantel pamoate, or milbemycin oxime heartworm prevention, which appeared to have had no impact as either a treatment or preventative on E. boehmi infections. 4, 7, 9 Pyrantel pamoate f treatments were administered 11 times to control an Ancylostoma caninum coinfection in one of the dogs, but appeared to have had no effect on E. boehmi. 9 Pyrantel pamoate is poorly absorbed from the gastrointesinal tract and was therefore unlikely to have significant efficacy against worms dwelling in extraintestinal sites such as E. boehmi. 
